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Benzofuran derivatives represented by formula (I) or pharmacologically acceptable salts thereof: wherein R 1 represents hydrogen, 
optionally substituted lower alkyl, lower cycloalkyl, etc.; R 2 , R\ R 4 and R $ are the same or different and each represents hydrogen, lower 
alkyl, optionally substituted aryl, optionally substituted aralkyl, etc.; R s represents hydrogen, lower alkyl, etc.; R and R are the same or 
different and each represents hydrogen, lower alkyl, optionally substituted aryl, etc.; R 9 represents optionally substituted lower alkyl, etc.; 
and A represents lower alkyl, optionally substituted aryl, etc. 
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g I a % 

ft*«fcD, *>Vf?7>l*#(m«*±ffflJT*D, SfeBjBWpfflfc, lift 

J. Med. Chem., 21, 84-91 (1988), 61-50977, #MBS 61-126061, 

ftfflm 61-143371 &&Zt&mW 62-230760 > Jl/g^fc&T" b 5 

fc £ £ 5 ZLtttRMZnX K 5. WO92/01681 £<fctf W092/12144 
7->JUCoA7-fe^;i/h7>^7x7-if (ACAT) ffiftflUflSWf *^>\/ 

WO93/01169 *ft5^>'/7 7 #811*3 

nT^S. EP307172&£tf US4910193 Idte, tDhZ>3 (5HT 3 ) 
JSffifPffl Stt5^> , /77 >«*#**BI!*;*nTV><5. Bioorganic Med. 
Chem. Lett., 14, 1855-1860 (1994), EP685479, WO96/03399, 
W096/36626, W096/36625, WO97/20833 l:|j:*X*ylXr7- tf 
(PDE) -IV mgfe&%%1r5>^>V7 7 >mm&. W096/36624»CttPDE- 

ivmmttm%&Tz$mmmmm<t£mm%i£tix^Zo 
% m o a i 

*%BJ«^ (I) 
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;wk mmt l < tt#nift©7 u l < mm&vTvh* 

;k£3tU RK R3, R4*«fc^R»tt|g-*fctt^^T**lR^ ft»7;i>* 

;k ■» feL 7 u-;k ■»t>u<»*#«sio77;Wk g& 

*> L < tt*««©<g»7;m + MM t> L < tt#S«|0teiR7»A / -f ;k 
<Sft->^P7;u*y-r;k §&fcL<te#g&07cK;k i£$7;m=l-># 
;u#-;k y77, ad^>, Mt>L<tt#«i*©75y£fc 

;u*jtttitift'bL<tt#iitft07U-;p*«i/, w&kzfwfom-'Ztzitg 
ftoTzMftnc^, te»7;i>*;k «fcfcL<«#«&©7U--;k ffi«7;P3 
*^SfcttAoy>t»k R 9 «g&t>L<te#g&©M7;i^;k mm 
*> l < mmmoT u -;k s&t> l < a#«si©77ju+;p*fc«if u 

7)l<*)lZ$kL. A tt««7;U*;k «*t)L<tt*«lft©7>J-;PSfctt« 

e*t, it (i) T?a$n*ik^»&^^ a) trs. 
S (i) 0«®««ic*v>t, «7;wk fi*7;pa*->, «»7;u 
3*v#;M^;M3j;rms&7;!^ 

fcltftfcVHD0im%. i~8©> 0S*.&*^;k x^;k yatf;p, -fV7*nt? 
;k 7^;k -rvy^Mk -rv**^. sec-^k tert-7^;k ^>^;k 

^7 □ 7;i/# y -f ;kd *> ? a TJWvmt bttt^lt 3-10 0, flfctf, 
07*0 ejk ->*nA*«>;k s^n^^k y^fy;nms 
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W&&Wl7)1*)1. g&7U-;k W&77)1<*)^ lllll7J^ + y, 

<D&wi7fr*)i. wmt>L<mmm<D7v-)i, g&t>b<«#g&©7^ 

)V*fr£tzte&mm?*'SA J -CBJ$.2tL2>m%. 5-7 Og&fc b < 

l < ti#ii©7'j -;k g&t> b < mm&<D7 ^^Mtmmtmmr 

h D . Sr^AyT^^nsgft 5-7 <D«&t> b < WfliCAfD 

SlgtbTttttTLtf, ^EJU^Uy, tf^U>V, tf^S^k *^fcf^v 

-;k N-^^;nf^^v-;u, u-^iSfrtt^yV-frm&n^-znz, 
its® (i) ©aia^wtcwssnsttttJia^wtcM^nsfiftf^jD*, 

75;i#w^mt§. ft^tt (i) 0*a#tofcHF«3ft*«#in* 
tbr««[K«[, mm, m&, u>tt&«®ftratt. m& 7H> 
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mm^M^n, mm¥mzn®2nz>7$;mttm&tLTi$vi?>, 
mznzmmm. wumm. mm. msn. &s7dv 

(i) ottsfljt^ufc^t^tt^ift (i) #Jfi<J!)jrefc5n5«£K: 
its® (i) .*5«fc^©*a^wnn : «*n*«[tt*&*v»ttM» 

&tc, fk^*)5 (i) ©ajftft^oviTRwr*. 
xai 




r». r 2 > r 3 , R", Rs, R6 % R7, Rs^^^RDtt^-n^niWEtra* 
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I^ft^l (II) tetetoO^m [J. Med. Chem., 30, 62-67 (1987)] £2£C 

ffc£*b (iv) liffttftfttt (ID <h7x>j> (ill) (DWLfrmSRfoiz&r) 

fg22#, 138 H (1990 SO ftWRB] , «ffl*^fig"C»S. 

{t£« (II) *^Stt»«Ef 1 mm^ttMovHttt-ji* 

#&T, -50r~fflV^c^©^P^(Dia.ST5^10l^fB^3i1-^^<i:(Cct 
0» »Jfrr*«#aU Ffcfc^fc©"^ ^Sffig$«fT' l ys»~*i&PJ©7 
x>J> (III) ts &mts.*> 1 y§»~»J©i£S©#£~F> -50X:~fflV^c^jK 
0»j&M0il«T? 5 #~10 ftMRJ&Si** H tfCck 0 , t#5 d btfi-ZZZ, 

K©ttta0{c^£&&*^##*>n5. z\<D<t&<to (ID ©*HST*iB^»«l 
o U FtHtKfcLT, 7x'J> (III) £JRjfc3i*\ -fb^ (IV) 

LT«hux^;u7 5>, ->*-ry^pt:;u7 5>, huy^;i/7 5>, ->*:>y* 

1fb'->^0^>x-fe> (DBU) , y71flfy^oy^> (DBN) , tf'Jv> 

7-'J> (III) OKl6lCffllr»e,n5ifiStLTtt7KB6^hU^A> ?K$? 
ft#'J£A. v-h'J^A^ h**>h\ *U^AXh*->H. TK^fb^-h'J^A, 
7K^ft^'J^A, y^UU^A, 'J ■^•'y* Av-f V tf^l/7 5 K (LDA) . 
ft U "y-A tert-yh + v K, HJX^;U7 5X N./^U^tfU X N-*^ 
^kf^'JvX DBU. DBN, tf'J-;?>##09w£n<5. 

±IEMEJfclC^ SftSTffittigflli: Ittif h7th*D77> (THF) , 
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x*y-;k 7*y-jk -ivy°u^y-)v. wuuizy, 

£nD*;i/A> 'OifX hJPXX y7fWA75F (DMF) , 
^Jl/TJl^xh* (DMSO) ^WJ^^tl^o 
IS 2 




CiS^ R 1 . R 2 > R3, R4, R5, R6, R7, R8 % R9 £ £ A te^tl^"*! jtljfE £ |W] 

(IV) ^Tv^bt-^^chtckO, (I) #S2igT'#£, 

278 h (1990 , jfomtfvimr&z> 0 mx\%. (iv) £ 

*~*ii*J<z)^n'j F (v) t, i ^*~±MJ©^#£T, -50t:~fflv^c 

(I) Z^ZZttfTZZo 

^MtLT, THF, ylfJU-fik X^I/>^U 

3-;k bUx^l/>^U3-;k ^7-fA, y^7-TA, 
^□□*JUA> ^>-fc?>, h;i/X>^^J^$n-5. 
(I) cDft»!lCDM^^T{C^f o 
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mz, its® (I) ©*afPfflK:ov5TttlfcW»c«fcD*#WK:KW"r*. 

8 iitft© Lewis ^*IM4 =7V h (^V-fl'XU A*-ft) H8EiL 
fc. Newbould B.B.<D73& [Brit.J.Pharmacol. (^Jf >f >r>a • y>-t 
^•^•77-730y-) ,21,127(1963)] \ZmC oSt»J/\ 0 7 7 ^ > IC 
58*38 L mycobacterium butylicum 5E§£ (7^734) 0.66mg/0.1ml £ 7 

« (iL-nA&TK-ioi) ^ffl^T^t, mmm(D^mtitmLrz. 

UMVc^m «t£$Jl) 30mg/kgtt0.5%^^;Hr;Ua-7.^(3!iSL, 
7yiA*>h ^r^HL^: B & DayO tLX, 10 10, Day 0-4> Day 7-11, 
Dayl4-16 lCj]t!!2fl&4 Lfc. 

n > h p-;i^»ntt 0.5% *^;i^;UD-x?g&£«fi&4L/c. 

#U >A (CysA) 

its® (i) *fc«^©^a^^fcM$n^^n, ^(D^^maTS#T 
*%wizmt>z>mmmmte, tLxit&m (i) src^©iif 
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SWS&fiU^tLTtt. tDh->3 (5HT 3 ) gg4MSffi»K tDh 
H>4 (5HT 4 ) §®ft&#U?h "feOh->lA (5HTu) ^ftf£M, K~ 
/<U>2 (D 2 ) hX^>>l (HO £«4M&ffi3iJ. AX#U> 

-i-o^~>i (NKi) S$#ttttJW» x>H-fe'J>A 

(et a ) s*#fttft»j<ffWJw$na. 
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CftSHMIPJWKlfcVvrfc, «PajTfljSLfc#*HRK 7l^-A'-I, 

m**i. Rmmmi Bimmmfrzmnz 

Sfc***, IW4ilJlQ©l^, J&A1 ASD 0.01mg~lg. #i;L<te 
1 ~500mg ftiBi Sfc^LRIiift-rr*. »BRrt«#9f©2MiPfi-5®* 
£\ J&A 1 AS 0 0.001~100mg, L < O.01~10mg £ 1 B 1 L 

mmtm®&*a&. (b) , iMitt^vh (mi) £3nr, 

tttt£tt&#B& (B) , *itt7«;h0fe«KS«a (ml) 
— □ — : n>bu-)lB 




— O— : S2p 
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>-2 -#;i/**-tf-$ F (ikSVai) 

mi&Vg: WMk£<®}T*&Z7 h*r>>^>V77>- 2 -t!)l^>m [J. 
Med. Chem., 3Q_ 62-67 (1987)] (30g) £vy-cm**> (450ml) \Z'&M 
U ttflSfr+tfU-Jl' (20.4ml) *J0>LTS[«T15N?Mlt^Ufc. dtt£ME 
*8LT#fc8ii*ttj*U W^DUF (33g) *%tZo K^OUH 
(lOg) £ THF (330ml) KJgtfL, h'Jx^75> (13.2ml) ■ 7-U 
> (6.5ml) ^JP^^ffiTl^TO^Lfeo SlSjtiillgigll (400ml) 

£ PD^:;UA<S:tinA» h Ufak-ya >f£cfcoT 7-* h+y.N-7i-M 
>y7 7>-2-*J^1i-5K (ft^ftla) (I2.4g, 98%) ZM&mfotL 

NMR(CDC1 3> 6ppm): 3.97(s, 3H), 6.88(dd, 1H, J=2Hz, 7Hz), 7.1-7.25(m, 3H), 
7.35(dd, 2H, J=8Hz, 8Hz), 7.55(s, 1H), 7.71(d, 2H, J=8Hz), 8.51(bs, 1H). 
MASS(m/z): 267(M + ). 

m2®]% : H5n&ft^*l a (I2.7g) ^DD^> (240ml) IC«» 
U Z.tl\ZT1l?')H?niJj K (6.4ml) . mm<t^^> (19.9ml) &JPtL» £ 

□*;u/o tmku 2?>\Z3L9 /-fr-vnti&rzztK&vxit&mi 

(3.86g> 28%) £&&@#:£LTt#fco 
NMR(DMSO-d 6 , 6ppm): 2.51(s, 3H), 4.09(s, 3H), 7.15(t, 1H, J=8Hz), 7.20(d, 
1H, J=8.5Hz), 7.39(dd, 2H, J=8Hz, 8Hz), 7.83(d, 2H, J=8Hz), 8.06(d, 1H, 
J=8.5Hz), 8.40(s, 1H). 
MASS(m/z): 309(M + ), 294, 217. 
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7tMfttir C 18 Hi5NO4-0.1H 2 O tbX 

(%) : C: 69.38, H: 4.85, N: 4.39 
thUfi (%) : C: 69.49, H: 4.92, N: 4.50 

£1&M2 : 7-*h*$/-4- (2-* h + x7x-JU) #Jl,#-;U.N- (4-* 

5?>*ffl^T, 7-*h*'>-N- (4-* h + y7x-W 7 >-2-*;U# 

<fc£<»2a) (13.0g> 92%) £fcfeH#£LT»fc. 
NMR(CDC1 3 , 6ppm): 3.77(s, 3H), 3.97(s, 3H), 6.8-6.9(m, 3H), 7-15-7.25(m, 
2H), 7.52(s, 1H), 7.61(d, 2H, J=9Hz), 8.51(bs, 1H). 

2-* ^->^>^;^D»J >*JBV>T, ft^2 (13.6g, 74%) 

NMR(DMSO-d 6 , 5ppm): 3.70(s, 3H), 3.76(s, 3H), 4.06(s, 3H), 6.96(d, 2H, 
J=9Hz), 7.11(dd, 1H, J=7Hz, 7Hz), 7.14(d, 1H, J=8.5Hz), 7.21(d, 1H, 
J=8Hz), 7.34(dd, 1H, J=2Hz, 7Hz), 7.43(d, 1H, J=8.5Hz), 7.55(ddd, 1H, 
J=2Hz, 7Hz, 8Hz), 7.73(d, 2H, J=9Hz), 8.27(s, 1H). 
MASS(m/z): 431(M + ), 309. 
7C^##T C25H21NO6 tLX 

(%) : C: 69.82, H: 4.95, N: 3.19 
ff-^M (%) : C: 69.60, H: 4.91, N: 3.25 
mm 1 : &MM 

fig # 17>^W;0 
fl^tll 10 mg 

11 



WO 99/45002 



PCT/JP99/00921 



1.0ml 

mm 2 : mm 

{t£#Jl 10 mg 

2.0g 

MMM3 : ->P>y^i 
^ # lmlfcfcO 





10 mg 




0.3mg 




2.0mg 




0.5mg 




0.5mg 




mm 




MM. 

mm 




1.0ml 



§2»J4 : m\ 

file # l&fcfcD 
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lt£V>) 1 lOOmg 

¥LH 60mg 

m^MT/uS/u 50mg 

#U \i~)\?7)VZl-)V 2mg 

Xf7 l J>S?7ny')A Img 

?-)\,&m mm 

ft^tl 1 lOOmg 

¥L$f 540mg 

Xr7'J>Sl7^y^A img 
S13IJ01J6: M 

fig # ln&fzK) 

1 lOOmg 

¥LH 240mg 

&Lfc<t&®)l$:toz.%o P H^5.5~6.5WL, M^KT^LTS^ 
100ml <hU 3. 
fi£ # lOOml&fcD 

1 lOOOmg 

^it^HJ^A 800mg 

A^^-^v^SM^^;!/ 500mg 

^mtk mm 
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100 ml 

mm 8 : mm 

J* ft 100ml 9 

it 1 lOOmg 

ttft^-hU^A 800mg 

/t5t*'>ftl*l/f;p 500mg 

100ml 

U>£jD;L70~80t:TJ;<21&T5o fc&m &£Wr**Jg«*ilDA, it 

wtz>. »»**np^*tsait*jttJt. ^amioogiLT, ^^u- 

fig # loog&fco 







lOOOrng 






15g 






5g 






5g 






200mg 












100g 
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1. £ (I) 




fi&fc U < li#Ii©7 U -;H=fcttBSIfc U < tt*M077K 
R2, R 3 , R«#<ktf R»«R|— SS&ttSftoTzK*!^ te«7;p* 

t) l < a#ii©®i7f3^y, B&fc u < tt#ii(cii7iW / -f ;k 

ffly^0 7JW;^^ lifcL<(^ii©7D'fJK te»7;H3* 
;i/#-;k y7A #;M**'>, AD^*>, M&t)L<te#B&©7 5/£fc: 

;u s fc t*B& & b < mm&o 7 »j - )v &m l . r* «t # r« t*n- * &«s 

ftoTTMtlC^, «»7;Wk B**>U<tt#fiifc©7U-;k Ii7i^ 

^yi&iiADy^sui, R»tt««it>L<tt#«si©«»7JWP. am 

*> L < tt#fi&®7 U -Jk B&fc L < tt*Bfft©77;WI/*fcttt;U >W 

7;p^&ii, a tt<£3K7;i/*;k B&t>L<te#«&<D7U-;i/£/cte« 

2. Ri^Tk^HH^^U R2, R3, W&&ZfiWtfmS1t\t&UoTfc% 
L/s R'fcitfR"****^**^, R»*<Bttfcb<«#BSI®i£ft7;k*^ 

a *^«7Ju+jp*fcttBJft t> l < mmm<DT u -;psr^-rn*o 
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